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and  report  ware  performed  by  Mr.  Taaaan  Hakkash,  a  Graduate  Instructor  in 
Research  on  our  staff 0 

The  findings  of  the  study  indicate  a  continuation  of  the  increasing 
trend  of  higher  speeds  of  all  types  of  vehicles  on  all  types  of  highways  <, 
Although  the  annual  trend  is  small,  about  one  mile  per  hour,  the  trend  is 
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ABSTRACT 

This  report  is  the  annual,  continuing  study  of  the  speeds  of 
vehicles  on  rural  Indiana  Aighvayso  Observations  of  spot-speeds  vere 
Taken  on  interstate,  other  four  lane,  and  two  lane  highways  throughout 
the  state  during  the  months  of  August  through  Octooer,  19660 

Analysis  of  the  speeds  recorded  showed  that  the  over-all  average 
speed  for  passenger  cars  v&b  62 o0  miles  per  hour.  The  over-all  average 
speed  for  trucks  on  the  three  types  of  highways  -was  53 ° 8  miles  per  houTo 

These  a-verage  speeds  shoved  an  increase  from  the  values  measured 
in  August  and  September,  1965  0  In  fact,  the  average  over-all  speed 
of  passenger  cars  reported  in  this  study  for  1966  is  the  highest  nhich 
has  "been  found  to  d^te  in  this  continuing  study  in  progress  for  over 
20  years .  The  over-a.ll  average  speed  for  trucks  vas  also  higher  than 
in  1965  and  exceeded  osJLy  "by  the  value  reported  in  July,  19*&o 

The  trend  in  the  average  speed  of  vehicles  on  rural  Indiana  highways 
is  still  increasing* 
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During  August  through  October,  1966,   observations  were  made  to 
determine  free-flow  spot-3peeds  of  vehicles  on  rural  Indiana  highways. 
To  permit  ccoiparison  of  speeds  observed  in  this  study  to  those  observed 
in  previous  studies,  the  same  locations  on  specified  Federal  and  State 
hi^iways  were  used,  except  in  one  case,  where  station  h  had  to  be  aoved 
4.6  miles  Horth  relative  to  its  location  in  the  previous  studies  in  order 
to  avoid  measuring  speeds  on  a  section  under  construction  o  3he  same 
locations  were  used  so  as  to  minimize  variations  in  the  speeds  due  to 
different  physical  features  of  roadways .  Ihe  observation  stations  -acre  on 
level,  tangent  sections  of  rural  highways,  She  observations  were  made 
during  day  light  and  under  favorable  weather  conditions « 

To  compare  the  compliance  of  motorists  with  legal  speed  limits, 
vehicles  were  classified  as  Indiana  Passenger  cars,  non-Indiana  Passenger 
cars,  trucks  weighing  less  than  5,000  pounds,  and  trucks  weighing  5/000 
pounds  or  more. 

State  wide  speed  limits  for  rural  highways  in  Indiana,  if  not  other- 
wise posted,  are  as  follows:  70  miles  per  hour  on  interstate  highways 
for  passenger  cars  and  trucks  weighing  less  than  5*000  pounds,  65  ndles 
per  hour  on  other  highways  for  passenger  cars  and  trucks  weighing  less 
than  5,000  pounds,  55  miles  per  hour  for  trucks  weighing  5>000  pounds  or 
more  on  divided  highways  with  a  median  of  20  feet  or  more,  and  50  miles 
per  hour  for  trucks  weighing  5*000  pounds  or  more  on  other  highways,.  All 
Interstate  and  four  lane  highways  observed  in  this  study  were  divided  by 
a  median  of  at  least  20  feeto  3&e  stated  speed  limits  were  applicable  on 
all  Interstate,  four  lane,  and  two  lane  highways  observed  in  this  study, 
except  for  Interstate  Route  80  where  a  speed  limit  of  60  miles  per  hour 
was  posted  at  the  section  observed. 


It  was  determined  in  previous  studies  that  a  sample  of  vehicle 
speeds  from  four  stations  on  each  type  of  highway  would  give  a  repre- 
sentative sample  of  traffic  speeds 0  3ne  locations  of  the  stations  used 
for  this  study  were  as  follows;  (see  Figure  A)  . 

Interstate  Highways 

0.7  Miles  Bast  of  Junction  of  S,  R«  912 
loO  Mile  West  of  Junction  of  S„  R.  334 
1.0  Mile  Ea3t  of  Junction  of  Post  Road  # 
7.5  Miles  North  of  Junction  of  S„  R.  160 

Four  Lane  Highways 

1.2  Miles  South  of  Junction  of  S„  R.  33 

1.0  Mile  Bast  of  Junction  of  Sa  R.  28 

1.0  Mile  North  of  South  Junction  of  S„  R„  2 

1.0  Mile  Vfest  of  Klondike 

Two  Lane  Highways 
1.0  Mile  North  of  BosveD. 
2.0  Miles  Horth  of  3templeton 
3.0  Miles  South  of  Rochester 
0.7  Miles  Vfest  of  Americus 

Sample  Size 
Coazputatlons  based  on  the  results  of  the  1965  speed  study  indicated, 
that  a  minimum  sample  size  of  186  speeds  of  passenger  cars  would  he  necessary 
to  he  able  to  determine  a  95$  confidence  interval  estimate  of  the  true 
average  speed  not  greater  than  two  miles  per  hour.  Similarly  a  93$  con- 
fidence interval  estimate  of  the  true  average  mean  speed  of  heavy  trucks 
not  greater  than  four  miles  per  hour  required  a  minimum  sample  size  of  2k 
speeds,  lhe  computation  of  these  sample  sizes  is  included  in  the  Appendix „ 
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Station  location  was  moved  4.6  Miles  North  relative  to  previous  studies 
location  to  avoid  a  construction  area  at  the  time  of  this  study. 


LOUISVILLE  ,KY. 


FIG. A-   LOCATIONS    OF   SPEED-STUDY    STATIONS 


The  y1rHn»«n  sample  sise  was  based  on  the  variation  of  the  data  for 
all  stations  from  the  1966  speed  study*  To  assure  that  the  desired  con- 
fidence level  would  be  obtained  for  each  stationpmore  than  the  minimum 
sample  size  required  was  taken  at  each  site 

Equiiraent  and  Field  Proceitge 

The  speeds  cf  the  vehicles  were  obtained  by  the  use  of  an  "Electro- 
Watic"  Radar  Speed  Meter,  built  by  Automatic  Signal  Division,  Eastman 
Industries,  Inc.,  EEst  Norwalk,  Conn.  The  sseter  was  placed  approximately 
four  feet  fron-.  the  eoge  of  the  pavement  at  an  angle  of  leES  than  10  degrees 
with  the  highway  center!! ne  .  For  angles  less  than  10  degrees,  the  error 
in  reading  the  vehicle  speed  is  negligible . 

Prior  to  beginning  the  study,  a  test  using  a  "fifth  -wheel"  was 
performed  to  determine  the  accuracy  of  the  radar  meter.  The  fifth  wheel 
was  checked  for  accuracy  at  a  five-mile  odcojeter  check  section  and  no 
significant  errors  were  fouid  in  the  instrument.  The  radar  unit  was 
found  to  have  an  error  of  liss  than  1/2  mile  per  hour;  consequently,  the 
use  of  a  calibration  curve  ^as  deemed  unnecessary.  During  the  observations 
at  a  station,  the  radar  meter  '.raw  checked  periodically  with  the  60  mile  per 
hour  tuning  fork  to  assure  the  accuracy  of  the  readings. 

Each  vehicle  for  which  a  speed  was  recorded  was  free  flowing 
(the  speed  of  the  vehicle  should  not  have  been  affected  by  other  vehicles 
traveling  in  the  same  direction). 

To  avoid  influencing  the  vehicles  on  the  facility,  the  vehicle 
which  was  used  in  the  study  was  not  parked  on  the  roadside  at  the 
observation  station.  The  vehicle  was  parked  on  a  side  road  in  the 
vicinity  of  each  station  with  an  attempt  to  conceal  it  from  the  view 


of  the  passing  vehicles*  On  the  Interstate  facilities  the  vehicle  vas 
parked  on  frontage  roads  that  paralleled  the  facility,  where  possible. 

Die  radar  unit  was  placed  on  a  platform  in  a  green  cardboard  barrel, 
similar  in  size  and  color  to  the  metal  barrels  used  by  the  Indiana  State 
Highway  Department  for  roadside  trash  collection.  The  cable  to  the  speed 
recording  meter  was  stretched  toward  the  roadside  fence.  In  this  manner, 
the  personnel  in  the  study  were  at  least  25  feet  from  the  roadside  and 
created  a  minimum  influence  on  the  passing  vehicles. 

Results  of  Ana-lysis 

The  data  collected  are  aumaarized  for  each  station  in  Tables  1  to 
12  in  the  Appendix.,  Tables  13,  Ik,   and  15  summarize  the  data  for  the 
three  types  of  facilities;  Interstate,  four  lane,  and  two  lane*  Table 
16  summarizes  the  data  for  all  facilities  observed. 
\  Figures  1  to  12  in  the  Appendix  show  the  accumulative  speed  curves 

for  each  speed  station.  The  accumulative  speed  curves  for  the  three  types 
of  facilities  and  for  all  facilities  observed  are  shown  in  Figures  13,  1^, 
15,  and  16. 

The  results  of  this  study  and  the  studies  conducted  since  1957  are 
tabulated  in  Table  A  and  shown  graphically  in  Figure  B  . 

In  this  study  the  average  speeds  for  each  classification  of  vehicles 
and  each  type  of  highway  were  as  follows: 


Passenger  cars 
Indiana 

Non~1Endiana 

85th  percentile  (all) 


Interstate 


62d 
63c3 
68„5 


Four  lane 


63.I 
6U.3 
69.0 


Two  lane 


60.1 
59.5 
65.5 


mBLE  A 


SUMMARY  OF  SPOT  SPEED  OBSERVATION 

ON  INDIAM  HICHW.YS 

(Free°Moiring  Vehicles  on  Level,  Tangent  Sections) 


] 

Passenger 

Cars 

Trucks 

Ind. 

Non-Isd  < 

All 

All 

Light 

Heavy 

All 

Mean 

Mean 

Dfean 

.85  .*.. 

Mean 

Mean 

Mean 

Two-lane  Highways 

Aug. 

•57 

55-5 

56.7 

55.9 

62.1 

53-  .7 

45.8 

47.3 

Augv 

«58 

54.3 

56.3 

55.0 

6l„7 

53-0 

46.3 

47.3 

Aug. 

'59 

55  »6 

55*3 

55.9 

63.2 

49.7 

46.7 

43.0 

Septc 

•  60 

55-7 

55.6 

55.6 

62.0 

53.0 

48.1 

49.1 

Ango 

'61 

56.2 

55 .7 

55.9 

62.2 

50.4 

43.9 

49.3 

Aug. 

'62 

56.7 

57.5 

57.0 

63.7 

53.1 

49»3 

50c  l 

Jun. 

•63 

56.9 

57.7 

57.2 

64.0 

52.3 

47.9 

49.7 

July 

•61* 

59*1 

60.1 

59.5 

6606 

53.9 

51.7 

52.4 

Sept. 

•65 

58.2 

57.9 

58.1 

64.6 

54.3 

50.6 

5i»7 

Sept. 

'66 

60.1 

59.5 

59.9 

65.5 

55.4 

50.8 

52.0 

Four-lane  Highways 

Aug. 

'57 

57.5 

59.9 

58.5 

64.8 

52.0 

46.6 

47.6 

Aug. 

'53 

58.O 

59.6 

58.7 

65.O 

54.3 

49.0 

50.0 

Aug. 

"59 

58.4 

60.1 

59.1 

64.5 

50.0 

53.1 

49.5 

Sept. 

'60 

59.5 

60.2 

59.7 

65.8 

54.8 

51.3 

52.0 

Aug. 

'61 

57.6 

57.6 

57.6 

63.5 

53.6 

50.3 

51.0 

Aug. 

'62 

59-2 

59.3 

59.2 

65.8 

54.7 

51.3 

51.9 

Jun. 

'63 

60*4 

60.6 

6O.5 

66.3 

55  oO 

48.6 

51.3 

July 

•64 

61.4 

63.0 

62.0 

69.4 

55.1 

54.5 

54.7 

Sept. 

'65 

60.1 

62*2 

61.0 

67.2 

55*5 

53.1 

53.7 

Sept. 

'66 

63.1 

64.3 

63.5 

69.O 

5.8,7 

52.8 

54.2 

Interstate  Highways 

Aug. 

'61 

56.7* 

56.9 

58.2 

64.0 

55=9 

51.5 

52.4 

Aug. 

'62 

58.7 

59.1 

58.8 

65.6 

55»e 

52.7 

53.2 

Jun. 

'63 

59  »7 

61.2 

60.3 

66.3 

55.2 

51.5 

52.7 

July 

'64 

61.9 

64.0 

62.7 

70.5 

56.8 

54.6 

55.2 

Sept. 

•65 

61.2 

62.1 

61.5 

67-7 

54.9 

53.6 

53.9 

Septo 

"66 
ye 

62.1 

63-3 

62.5 

68.5 

56,1 

54.9 

55.JL 

All  Higavs 

Aug. 

•57 

56,2 

58.3 

56.9 

63.2 

51.8 

46.1 

47,4 

Aug. 

•58 

55.7 

57.9 

56.5 

63.I 

53.4 

47*5 

48,7 

Aug. 

8  59 

56.5 

58.4 

57.4 

63*5 

50.6 

47.8 

48.6 

Setrt- 

•60 

57.3 

57o6 

57»4 

63.7 

53^7 

49.4 

$b& 

Aug. 

«6l 

56.9 

56.7 

57.3 

63c4 

53.1 

50.3 

51.0 

Aug. 

•62 

58.2 

587 

58.4 

65.1 

54.5 

51.2 

51.8 

Jun. 

♦63 

59.0 

59  o9 

59.3 

§5.2 
&9o2 

54.1 

49.5 

51.2 

July 

•64 

6o„8 

62,4 

6I.5 

55.2 

53.7 

54.1 

Sept. 

•65 

59.9 

60.9 

60.3 

66.7 

54.9 

52.6 

53.1 

Sept. 

'66 

61.8 

62.4 

62.0 

68.0 

,  56.-I .  , 

52.7 

53-8 

Includes  data  for  only  three  of  the  four  stations  on  Interstate  Highways 
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FIG.  B  -INDIANA    RURAL  SPEED  TRENDS   1955-1966 


1965  1966 


8 


Trucks 

less  than  5,000  lbs. 
5,000  lbs.  or  more 


Interstate 


56.1 
5^.9 


Four  lane 


58.7 
52.8 


Two  Lane 


55.* 
50.8 


The  percent  of  vehicles  at  the  speed  limit  or  greater  for  each 
classification  of  vehicle  and  each  type  of  highway  were  as  follows: 


Interstate 

Pour  Lane 

Two  Lane 

Passenger  cars 
Indiana 
Non-Indiana 

13.1 
18  „7 

U3-5 
51.3 

24.5 
21.0 

Trucks 

less  than  5,000  lbs. 
5*000  lbs.  or  more 

1.6 
71«8 

21.9 

43.7 

13.6 
59.0 

The  percent  of  vehicles  traveling  5  ailes  per  hour  or  more  above 
the  speed  limit  were  as  follows: 


Passenger  cars 
Indiana 
Non-Indiana 

Trucks 

less  than  5,000  lbs. 
5>000  lbs.  or  more 


Interstate 


2.2 
*.3 


0 
13.0 


Four  Lane 

Two  Lane 

19.7 
21.8 

8.5 
7.7 

1.2 

11.1 

1.2 

23.4 

All  exceeding-the-spae.-I-liscit  figures  shown  in  this  section  of  the 
report  were  based  on  Stations  2,3  and  4.  Station  1  was  excluded  because 
the  posted  speed  limit  of  60  miles  per  hour  is  not  representative  to  rursJ. 
Interstate  conditions. 


Sinanary  and  Conclusions 

The  average  speeds  found  in  this  study  were  about  two  (2)  niles 
per  hour  higher  than  found  in  the  1965  study  and  about  one  (l)  mile 
per  hour  higher  than  those  found  in  1964 .  This  increase  in  speed  for 
1966  when  compared  to  the  previous  year  is  better  understood  if  one  recalls 
that  the  speeds  found  in  19&5  were  about  one  mile  per  hour  lower  than 
those  found  in  1964,  and  inconsistent  with  the  general  trend  of  higher 
speeds  in  previous  years. 

Together  with  the  observed  trend  of  higher  speeds,  it  is  noted 
that  the  speeds  for  passenger  cars  on  four  lane  highways  were  not  lower 
than  on  Interstate  highways.  The  physical  features,  shoulders,  medians, 
and  access  at  the  observation  stations  on  the  four  lane  facilities  irere 
similar  to  Interstate  standards.  Similarly,  speeds  observed  at  station 
1  on  1-80,  where  the  posted  speed  limit  was  60  miles  per  hour  were  not 
much  lower  than  speeds  observed  at  other  locations  on  the  Interstate 
system  where  the  speed  limit  was  JO  miles  per  hour.  Drivers,  apparently, 
were  more  affected  by  the  physical  features  of  the  highway  for  the  choice 
of  their  speeds  than  the  speed  limits.. 

Becommendations  for  Future  Studies 
It  is  recommended  that  the  observation  station  on  I=>80  be  moved. 
The  volume  on  this  highway  has  increased  until  it  is  difficult  to  get 
free-flowing  vehicles.  Moreover  this  spot  is  rapidly  becoming  non- 
representative  of  rural  Interstate  conditions.  The  posted  60  miles 
per  hour  will  also  likely  affect  future  comparisons  with  other  Interstate 
stations » 


APPENDIX 


10 
Determination  of  Sample  Size 

Ic  was  desired  that  a  95$  confidence  interval  estimate  of  the  true 
mean  of  tho  speeds  of  passenger  cars  should  not  be  wider  than  two  miles 
per  hour.  Fo^  trucks  weighing  5>000  pounds  or  more,  it  was  desired  that 
a  90$  confidence  interval  estimate  should  not  be  wider  than  four  miles 
per  hour. 

It  vas  assumed  tha1-.  the  distribution  of  speeds  was  normal.  Us-'-ag 
the  standard  deviation  of  "cbe  groiped  data  of  the  1965  study,  the  zalaiasum 

sample  requirements  for  passeu^er  cars  and  trucks  were  determined 

,  2 

9  +  « 
N 


H-'-j 


where 

N  o  the  number  of  speeds  required  for  the  sample 

t  ■  tabulated  "t"  value  fc*  x/2  significance,  and  infinite  cegrsss 
of  freedom 

b  ■  estimated  standard  delation 

L  a  width  of  the  confidence,  interval 


For  passenger  cars: 

H-     I  Z  x  1.9&  x  o.y>  1    .  l85t5 

or  186  observations  of  passenger  carr, 


E2  x  I.96  x  6.95 
— 7— J 


For  trucks?  2 


H"  j    =23.1 

or  24  observation  of  heavy  trucks. 
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SPEED 
Figure  1 

Accumulative  Speed  Curves, 
Station  1,  Interstate  Highway 
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SPEED 
Figure  2 

Accumulative  Speed  Curves, 
Station  2,    Interstate  Highway 
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Figure  3 

Accumulative  Speed.  Curves, 
Station  3,  Interstate  Highway 
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Figure  k 

Accumulative  Speed  Curves, 
Station  h,    Interstate  Highway 
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Figure  5 

Accumulative  Speed  Curves, 
Station  5,    U-Lane   Divided  Highv/ay 
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Figure  6 

Accumulative  Speed  Curves, 
Station  6,  U-Lane  Divided  Highway 
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Figure  J 

Accumulative  Speed  Curves, 
Station  J,    U-Lane  Divided  Highway 
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Figure  8 

Accumulative  Speed  Curves, 
Station  3,  4-Lane  Divided  Highway 
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Figure  9 

Accumulative  Speed  Curves, 
Station  9,    2 -Lane  Highway 
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Figure  10 

Accumulative  Speed  Curves, 
Station  10,  2 -Lane  Highway 
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SPEED 
Figure  11 

Accumulative  Speed  Curves, 
Station  11,  2-Lane  Highway 
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Accumulative  Speed  Curves, 
Station  12,  2-Lane  Highway 
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Figure  13 

Accumulative  Speed  Curves, 
All  Interstate  Highways 
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Figure  lU 

Accumulative  Speed  Curves 
All  ^-Lane  Divided  Highways 
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Figure  15 

Accumulative  Speed  Curves, 
All  2-Lane  Highways 
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Figure  l6 

Accumulative  Speed  Curves, 
All  Highway  Systems 


